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COMPLETE SPECIFICATION 
Process of and Tool for Expanding Tube Ends 



We, 
British 



Babcock & Wilcox Looted, a 
Company, of Babcock House, Farrmg- 
dun Street, Loading E.C4, do hereby declare 
the invention, (Ccmnnnriteted by Dbdtschb 
Babcock & WILCOX DAMF CTBSSH »WBBKB 
A/G, a German Company, of Oberhausen^ 
BWnAmdy Geanany), for which to pray afcat 
a patent may be granted g> us» and the method 
by which it is to be performed to be particti- 
1^ described kt and by the foflowing «tatt> 
menti 

The present invention relates to a process 
of and tool fox npandfog tribe ends, applic- 
able lor tf x afa nrte to the a ttachtne nt of water 
tubes to the steam and water dram of a water 
tube boiler- 
It is common practice to secure the ends 
of water tabes to a boiler dram by fitting 
each tnbe aid within a tube hole in the dram 
and then expanding plastically the tribe end 
within the tube fade, so that b xtmains hrmry 
in contact 'with the watt of die hole to provide 
a flnJdrtigJit fofat la order to improve the 
l es i sraiKT to the pendency of the tube* when 
die boHer is hi use, to pnli out of the drum, 
4he part of the tnbe projecting into the drum 
is often beDed out 

Several different methods of obtaining the 
dtsir ed expansion have been used. According 
to one method* a tool is used which, factodes 
a r * m fr ,>n i twmv4rrf about winch axe spaced 
three uaneaponcBnfc tapered rollers, the tool 
bdng inserted in the tube end to be expanded 
with die axis of tjie mandre} oo-axial with the 
tnbe end and the mandrel being fed into die 
tnbe independently of the rollers so that the 
roHera are displaced outwardly into contaot 
with the inner surface of the. tnbe* The man- 
drel is then contiiamusly rotated and the rol- 
lers are forced outwardly to expand the tnbe 
end and at the same time roll progressively 
round and into the tnbe. It has been found 
that with this method of expanding there is a 
tendency for each point of the tnbe waD, after 
each passage of a xcfier has caused an expan- 
Bjflttj to spring el a adcaBy and thereby 
conssderabJy reduce die contact pressure be- 
IFrteltdU] 



tweon the tnbe mil and the wafl of da tube 
hole. iPuxthermote, the structure of the tnbe 
metal is affected, the metal becoming 
by th^ alternating load, 

According to a second rather ahnflar 
roethodV die tube is expanded by a tool having 
a tapered mandrel and xoSeas in which the 
mandrel and the rofiers rotate and move out- 
wardly towards the end of die tube during 
the expanding operation 
• According to a third method, a mandrel 
with a working surface having a diameter 
slighdy greater Jhan tfie inside diameter of d» 
tube is driven into die tube end, «o expanding 
the tnbe as it moves into it This rnemod fcasr 
certain practical d iffinrtt i cs when apriHo&jfr 
long dun tubes, which tend to bnade, a ntt , 
the removal of die mandrel from jhe ifube! 
after the expanding operation offm gives much 
trouble. ~~" ■CT-^ 

An object of (he present mvttitu^igJthe 
provision of an improved ttl ^ftd " tflf '^ T'^ p ^ 
for expanding tube ends. 

The invention: rndudes the procw te-tft ci 
securiag of a tube end within a tube j63ela 
a tube plate, which co mu r b e s arpandmg a 
part of die tube into fluittught contact raft 
the waB of the tube hole by the forcible 
puffing-out of a Cube **v*™<**vtt mdn%er 
through the said part of the tube end and 
simultaneously as a consequence of thepuQing- 
out effecting belling of the nwuth of the free 
end of the tube into contact with the lace 
of the tnbe plate. 

The invention also includes a tube end ex- 
panding tool suitable for the p^mA^ of a 
tube end within a tube fade in a tube plate 
in which withdrawal means are provided for 
the forcible puBm#<mt from the tribe 
end of tube expanding means adapted daring 
withdrawal to expand the part of the tube 
within the tube hole, and the withdrawal 
mesms are arranged during withdrawal to 
operate belling means which effect belling of 
the free end of die tube, 

'The favention will now be desexfijcd, by 
way of example^ with reference to the aoccm- 
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ponying partly diagrammatic drawings, in 
which: — 

Figure 1 is a sectional side devadon of the 
forward end only of a tool for expanding and 
beffing tube ends arranged to operate on a 
tribe end that extends through a tube platen 
and 

Figure 2 is a view similar to Fignre 1 tat 
with die "working parts in ft different operat- 
ing position. 

In <he drawings, a tube 1 extends through 
6 tube hole 2 in a tribe plate 3- with i£s inner 
end 4 projecting beyond die inner race 5 of 
the tnbe pfate to a *^*mon<T» etjual to fl^MMtt 
twice the wail tfricfcness of die tnbe. The tool, 
indicated generally by 10, fcdndes ft forward 
body part 11 terminating in ft bearing surface 
12 which* when the machine is in tee, is held 
fin nly ^ gpfput the pact of tube plfl^ innftr 
face 5 which surrounds the tnbe end 4. A 
mandrel 14 mormted in the body part 11 ex- 
tends aziaSy beyond the bearing snffane 12 
and at the ammenoement of the expanding 
operation lies in the initial position shown 
in Fignre 1 in which it extends into the tnbe 
1 qd a point beyond the tube {late 3. At its 
inward or forward cod the mandrel 14 is 
formed with an enlargement or head 15 ad- 
joining a part 16' that tapers rearwardly to a 
cyfodcW part 17 beyond whic h a part 18 
of--thc- r naodr ei is actew^t 1 e ^d^*^ into an 
operating rod 19 yrbkh. b coopkd to the pis- 
:xtta of 8a liydiauEc power devwe (not shown). 
. . -A-ffiwy- of Soot """tI"'*""']! qprnding 
35 . mantras 21 are didatty mounted on the 
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i^-^aperedinandW part : 16 and may b e mov ed 
tied position shown in Figure 2, 
* parts thereof form a com- . 



xlng4ike tribe expanding snxfaoe 22> to 
4(h^»,JBCaggered position Ami m Figure 1 in 

trhfrfo one opposed pair of the members 21 

ja-egs et remwangy of ajae other pair ao that 
^jhejpvexaR radius of cadi member is reduced. 

-.The four members 21 arc held together and 
45 to rSe mandrel by a helical spring 24 that 
sections 25 of the 
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SHdabry mormted on the cylindrical part 
17 of the mandrel is a movable stop 30 In 
the form of a tube length having a cylindrical 
rearward Potion: 31 which is a gfrfr ngfit on 
the mandrel part 17 end a flared forward 
part 32 of such diameter at its forward end 
that it engage* the two rearmost e^wnding 
$5 members 21 when they are at the rearward 
end of the tapered part 16 of the mandreL 
Secured to the rearward end of the pardon 
31 is a boss 3* loaned with a drarafexen- 
tb&y extending radial Aot Mer 34 that faces 
60 rearwardly of the mandreL Mounted on 
body part H ere catch means in the farm 
of four plungers such as the plungers 36 so 
arranged as to be didabfe radially and being 
biassed inwardly by springs such as 
CS springs 37* These 



to engage Jhe boss 33 and are so 
shaped at their inward ends that they 
restrain rearward movement of the shoulder 
34 past, the plungers cojy until the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Also mounted on the body part 11 is a 
circular row of eight tube end belling ele- 
ments 40 so guided in the body part 11 as 
to be capable of radial movement only and 75 
Massed by springs such as springs 41 inwardly 
into engagement with the stop 30. The inner 
side of each element 40 is provided with an 
indined surface 42 cornp3ementary to the 
flared forward part 32 of the stop 30 so that 80 
as die part 32 moves rearwardly past {jhe de- 
ments 40 they are moved cutwards in a radial 
direct io n. Each dement 40 Is formed with a 
forward^ extending tongue 44 arranged to 
extend within the tnbe end 4 but of such 85 
length that its forward end Is spaced from 
the tube plate face 5 by a distance somewhat 
greater than the thickness of the wall of the 
tubel. - 

To carry out the expanding operation, the 90 
tool 10. is brought into position opposite the 
tnbe end to be expanded and the mandrel 
14 inserted into the tjribe to the position shown 
in Figure 1, so that the bearing surface 12 
engages the tnbe plate face 5, the atop 30 95 
being set with ha shoulder 34 fdrwardly of 
the plungers 36V the expanding members 21 
being towards the rearward end of the tapered 
part 16 of the mandrel 14 and the rearmost 
pair tf the members 21 being in contact with 100 
the forward end of the stop .30. 

The mandrel 14 is now drawn rearwardly 
through the tool body , part 11 by operation 
of the hydraulic power device so that the ex- 
panding members 21, which are held against 105 
axial movement with the mandrel 14 by die 
stop 30, are caused to move outwardly into 
con**^ with and to expand the part of tube 
1 which lies hnmediatery otrcside the cube 
plate 3. As this takes place the forward pair 110 
<af the members 21 move slightly rearwardly 
faro alignment with Ac other pafr of the mem- 
bers 21* 

Once the head 15 of the mandrel 14 comes 
into contact with the expanding members 21 115 
fapy* §f t mufci i ^ f p ^ directly from die mandrel . 
to die stop, which is caused to move in a rear- 
ward direction so that the plungers 36 of the 
catch mean ride over the shoulder 34. The 
nparfdfng members 21 and the strip 30 move 120 
rearwardly with the mandreL the members 21. 
effrctfng progressive expanding of the part of * 
die tube 1 winch lies within the tube plate 3. . 

As the members 21 approach the inner face 
5 of the tnbe plate 3 the flared w32 of 
the stop member 30 engages the Indin e d 
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the stop memb er 30 engag es the tun™" sur- 
faces 42 upon the eight belling elements 40 
and causes ihn$c elements to move outwardly 
radia lly so th at their tangoes 44 engage and 
beU outwardly die projecting Inner end 4 of 
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*he mfce 1. This beEing operadoa ends when 
the tube expanding surface 22 comes into cour 
tac t with t he forward part of the surfaces 42, 
whereqpop, rcaiwaul movement of die mandrel 
to the tool 10 is positively checked. 
The tool 10 is now removed from the 
finished tribe, the mandrel returned to its i ar- 



10 



15 



20 



tri* end engaging dements which ere 
a?aiged to mow radially outwardly upon 
withdrawal of the v&t expandira means and 
tie ea£ 



so effect beffeg of the .._ b 

4. A tool as daimed in Oaan 3v wherein 
the tabeexpanding means kdade a ptara&y 



30 



35 



40 



45 



50 



rearward position*, and the atop 30 restored 
to its forward position* The tod may thco 
be applied to the next tiAe up be expanded. 
The machine described is adapted to act 

ra a preselected size of tribe, (he diameter 
the expanding surface 22 being appro^ 
priatdy related to sjbe internal dimeter of Ac 
trtel If desired the head 15 cf tte mamfrd 
nwy be made adjoszaUe axiaHy of the mandrel 
14^ttAmstc9tsasa^a<^^|^anitW 
movement of the expanding members axial^y 
of the tapered part of the ■mw^^ to deter- 
mine the efiecthe diameter of die expanding 
member* daring the T*»wH*»g cperttfcau and 
the position ctf the stop being a^nrtaWeper- 
nrits variation of that effective dixmeter. wlhen 
the head 15 is axfafly adjortatle, it h aSvaiH 
jageous to adopt a pfatanwiiia shaped, ove> 
lapping design for the menAem 
Whatwedaimfe:— ~ 
l^Proceas for Ac securing of a tribe end 
withm a tribe hote in the tribe plate, whkb 
ooomrises expanding a part of the tri% into 
floldr<ight contact with the wxH of die tribe 
hde by the forcible pnBing-ont of a tribe ex- 
panding member through the safe) part of 
the tube and aterftaneooaly as a conseqaence 
of the pnBingout effecting beffing of the 
month of the free end of die tribe into oo&v 
tact with the face of the tribe plate. 

2. A tribe end ex p an din g tool suitable for 
the e xpti iri ftig of a tribe end within a tribe 
hole in a tribe plate, wherein withdrawal nxeans 
aTejnovided for the fondbie puffinMot from 
faside the tribe end of tribe expanding mean* 
adapted daring withdrawal to expand the p*r* 
of t he tribe within the tube hole, and the 
withdrawal means are g"*"^! Aging with- 
drawal to ooetate beSmc fwwmy which effec t 
beffing of the free end of the tribe. 

3. A tool m dahned hi Claim 2, wherein 
the befling means comprise a areolar tor of 
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be expanded and farms part of the 
wilWra^means, atop meats are arranged 
to He within the tribe to be expanded at a 
forward initial position, catch means are 
arranged to restrain outward movement cf the 65 
ato p means from the initial position unless 
the outward force on the stop means exceeds 
a predeterm ined vd antj die atop means being 
arranged to restrain outward axial movement 
of the said members upon outward mov ement 70 
cf tte nandrei only ant* the force exerted 
exceeds the predetermined "valne, and the tube 
engag ing elements axe arranged for en- 
gagement by indined surfaces on die stop 
means whereby upon the mandad moving the 75 
ex panding means and thns the stop means in 
a n outw ard direction through an apprcpriate 
<jj»taitteapaTtrf^^Aetteexiegfeto^ 
*** Pbte is engaged and belled out t* 
the being mean*, go 

5. A too* as daimed hi Qaixa 4, wherein 
the expan ding members ere M<* in dose coo- 
fa ct with the tapered part cf the mandrel by 
a caw a i ,wp TiHng < prfng . 

6. A tool as dahned in Oahxk 4 or Cfeim 85 
5, wher ein a atop provided on die mandrel is 
adapted by Hniinng movement of the expands 

bg members axlaDy of the tapered part cf 
the m antel to drtrrmme die effective dia- 
vtn±a of the expanding mexrfcers during thee 90 
expanding operation, and the pos&an of the 
stop fa adjustable to permit variation of that 
effective diameter. 

7. A tribe end »*pqw*fag tod arranged and 
adapted to operate sribstantfaSy cs described 95 
hereinbefore with reference to, and constricted 
substantially as shown h^ the accompanyin g 



For the Ap r^^rR y ^ft ^ 

A. CL StRIQB, 

Patent Agent. 



Le*iam^onBp»: Muted for Her Majesty's Stationery Office, by tie CWer Prew.^1867. 
PahUshad at Bis Patani Office, 25, Southampton. Bafldings, London, W.OJ, from which 

oopka may ha obtained. 
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FIG. I. 
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